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COMPLETE SPECIFICATION" 
Silicone Rubber 



We, Midland Silicones Limited, a 
British Company of Reading Bridge House, 
Reading, Berkshire, do hereby declare the 
invention, for which we pray that a Patent 
5 may be granted to us and the method by 
which it is to be performed to be particularly 
described in and by the following state- 
ment : — 

This invention relates to novel siloxane 

10 compositions and to their use for imprinting 
on silicon rubber compositions visible marks, 
patterns or symbols. 

Silicone rubbers are now widely employed 
in many industries. In particular their nor- 

15 ma!!y excellent insulating properties make 
them suitable for use in~ the electrical in- 
dustry in the insulation of electrical conduc- 
tors and other equipment. One such well 
known application lies in the use of silicone 

20 rubber tapes, generally of the self-adhesive 
type, as insulation for electrical conductors, 
for example, in the form of coils for electric 
motors. Such an application involves wrapping 
the tape around the conductor to provide as 

25 far as possible a substantially void-free in- 
sulating barrier. Another application resides 
in the use of lengths of extruded silicone 
rubbers as sleeving for electrical conductors. 
In connection with these and other uses of 

30 silicone rubbers it is often desired to provide 
on the rubber a more or less permanent and 
visible mark, pattern or symbol as a means 
of identification of, for example, use or source 
of the rubber, or otherwise as an aid in 

35 its end-application^ Thus, the wrapping of 
electrical conductors with silicone rubber tapes 
can be facilitated by the provision of a visible 
guiding line running along the length of the 
tape in a central position. It is also desirable 

40 in some cases to apply a visible and dis- 
tinguishing mark in the form of a line, pat- 
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tern or symbol, to extruded silicone rubber 
sleeving as a means of identification. 

It is known that marks, patterns or sym- 
bols of this kind may be produced on the 
silicone rubber by applying thereto prior to 
vulcanisation certain siloxane-based compo- 
sitions, the silicone rubber thereafter being 
at least partially vulcanised. The prior art 
marking compositions employed for this pur- 
pose have however been only partially satis- 
factory in as much as considerable diffi- 
culty has been experienced in obtaining a 
permanent, non-smudging mark. There has 
therefore existed a need for an improved 
means for providing visible marks, patterns 
or symbols on silicone rubber articles and 
we have now found that improved results can 
be obtained when there is employed as the 
applied marking composition a particular heat- 
vulcanisable, pigmented mixture of a linear 
siloxane polymer and a siloxane resin. 

Accordingly this invention provides a pro- 
cess for preparing a silicone rubber having 
thereon one or more visible symbols, patterns 
or other marks which includes the steps of 
(1) applying to a shaped silicone rubber stock 
a pigmented, heat vulcanisable composition 
comprising (a) 100 parts by weight of a 
diorganopolysiloxane having a viscosity of at 
least 5000 cS at 25 °C and in which the 
organic radicals are selected from methyl, 
ethyl, vinyl, phenyl and trifluoropropyl radi- 
cals, at least 50% of the total organic radicals 
being methyl or ethyl radicals, and (b) from 
10 to 230 parts by weight of a benzene- 
soluble resin co-polymer of SiO : units and 
R.SiO.,.- units wherein each R is a methyl, 
ethyl, propyl, vinyl, phenyl or trifluoropropyl 
radical and in which copolymer the ratio of 
R :i S iO,,.. to SiO.j units is from 0.5 to 1 to 
0.9 to 1, and {2) thereafter heating the elasto- 
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mer-forming srcck to effect at least partial 
vulcanisation of the stock ar.d of the applied 
composition. 

The diorganopolysiloxa.nes (a' which are 

5 employed according to this invention are those 
having viscosities of at least 5000 cS at 25 : C. 
Those poiymers ir.av vary from viscous liquids 
to dcformable solids of verv high molecular 
weight. Specihc examples of these dicrgano- 

10 polysiloxanes are dimethylpolysiloxane, co- 
polymers of methylvinyl siloxane with di- 
methylsiloxane. methyltrifluoropropylsiloxanes 
and copolymers with dimethylsiloxane and 
copolymers of phenylmethylsiloxane or di- 

15 phenylsiloxane with dimethylsiloxane. Al- 
though up to 50 per cent of the organic 
radicals may be trifluoropropyl radicals the 
number of phenyl radicals should preferably 
not exceed 25% of the total organic radicals 

20 present. The dicrganopolvsiloxancs may be 
end-stopped if desired with, for example, tri- 
crganosilyl radicals or other chain terminat- 
ing^ groups, such as silicon-bonded hydroxyl 
radicals. Such organopolysiloxanes and suit- 

25 able methods of preparation are now well- 
known in the art. Preferred as the diorgano- 
polysiloxanes (a) are dimethylpolysiloxanes 
having a viscositv greater than one million 
cS at 25°C 

30 Resin copolymer (b) employed according to 
this invention is a two component copolymer 
composed essentially of SiO_. units and tri- 
organosilyl units. Copolymers of this type 
and means for their preparation are described 

35 in Specification No. 706719. The preferred 
resinous copolymers are those in which the 
R radicals are methyl radicals. 

In order that it may be visible when cured 
in place on the siloxane rubber the compo- 

40 sition comprising the diorganppolysiloxane fa) 
and the resin copolymer (b) should be suitably 
pigmented. Any type of pigment or filler may 
be employed which is capable of imparting to 
the applied marking composition the desired 

45 colour of degree of contrast with the silicone 
rubber. Thus in those cases where the silicone 
rubber substrate is of a dark colour and the 
maximum contrast is desired the pigment 
may be, for example, titanium dioxide or cal- 

50 cium carbonate. Alternatively when the sili- 
cone rubber substrate is of a lighter shade 
pigments such 3S red iron oxide or carbon 
black may be preferable. If desired the pig- 
ment may be organic in nature although the 

55 heat stability of such pigments is not alwavs 
adequate having regard" to the known and 
desirable heat stability of the silicone rubbers. 
In general the preferred pigment is titanium 
dioxide. 

60 The proportion of pigment emploved is not 
critical provided it is present in ' sufficient 
quantity to provide the desired degree of 
contrast between the applied marking com- 
position and the silicone rubber base. For 

65 most applications a pigment content of from 



5 to 350 parts of weight for every 100 parts 
by weight of the diorganopolysiloxane is pre- 
ferred. 

Any suitable method may be employed for 
applying the pigmented composition to the 70 
silicone rubber stock depending for example 
on the nature of the mark, pattern or symbol 
and the configuration of the shaped silicone 
rubber stock to which it is applied. Thus the 
marking composition may be applied as a 75 
coating using any suitable coating or mark- 
ing instrument or apparatus. When the shaped 
silicone rubber stock is formed by extrusion 
a mark such as a continuous or non-continuous 
guide line may be conveniently applied by co- 80 
extrusion. In order to obtain a composition 
having a suitable consistency for application 
or co-extrusion it may be necessary to adjust 
its viscosity by the use of an organic solvent 
and normally a solvent solution or disper- 85 
sion is the preferred form of the compositions 
for use in this invention. Organic solvents 
which may be employed for this purpose in- 
clude for example toluene, xylene and other 
hydrocarbon liquids. " 90 

After application of the marking com- 
position the shaped silicone rubber stock and 
applied composition arc heated to etTect at 
least partial vulcanisation of the shaped sili- 
cone rubber stock and the applied marking 95 
composition. In order to facilitate the vul- 
canisation of the marking composition there 
is preferably incorporated therein a heat- 
activated silicone rubber vulcanising agent. 
Organic peroxide compounds which are suit- 100 
able for curing diorganopolysiloxane-contain- 
ing compositions are well-known and include, 
for example, benzoyl peroxide, dichloro- 
benzoyl peroxide, tertiary butyl peracetate, 
tertiary butyl perbenzoate, dicumyl peroxide 105 
and tertiary butyl cumyi peroxide. Preferably 
the organic peroxide is employed in a quantity 
of from 1 to 15 parts by weight for every 
100 parts by weight of the diorganopoly- 
siloxane (a). ' no 

The process of this invention may be em- 
ployed for applying a mark, pattern or sym- 
bol to any shaped vulcanisable silicone rubber 
stock. Such materials are well known in the 
art and normally comprise a vulcanisable di- H5 
organopolysiloxane. a filler and a vulcanis- 
ing agent with or without additives such as 
pigments, heat stability additives and additives 
for reducing or preventing structure. The pro- 
cess of the invention is particularly applicable 120 
in the provision of self-adhesive silicone rub- 
ber tapes having thereon a stripe or line to 
aid in precise overlap when it is used for 
wrapping around electrical conductors as elec- 
trical insulation. This invention is also applic- 125 
able to the provision of extruded silicone 
rubber sleeving having thereon marks, pat- 
terns or symbols for purpose of, for example, 
identification of manufacturer or application. 



The invention is illustrated by the following 
example. 

Example 

The silicone rubber stock employed in this 

5 example was prepared by compounding a co- 
polymeric gum containing dimethylsiloxane 
units, phenylmethyl-siioxane units and 
approximately 0.14 mol per cent of methyl- 
vinylsiloxane units, a reinforcing silica tiller, 

10 red iron oxide, methyl borate, and 2,4 - 
dichlorobenzoyi peroxide. 

The marking composition was prepared by 
mixing together equal parts of a dimethyl- 
polysiloxane gum, xylene and a solid resin 

15 copolymer comprising (CH^-SiO ... units and 
SiO_. units in a ratio of from 0.55 to 1. there- 
after incorporating (a^ titanium dioxide pig- 
ment in a proportion of 300 parts by weight 
of TiO_. for every 100 parts by weight of the 

20 dimethylpolysiloxane gum and (b; 4 parts by- 
weight of 2,4 - dichlorobenzoyi peroxide. 
After adjusting the consistency of the marking 
composition by mixing in approximately 35 
per cent by weight of a hydrocarbon solvent 

25 the silicone rubber stock and the marking 
composition were co-extruded, the rubber stock 
in the form of a tape of shallow triangular 
cross-section and the marking composition 
being applied in the form of a line along the 

30 apex of the triangle. The tape emerging from 
the extruder was then heated for approxi- 
mately 60 seconds by exposure to hot air at 
250 — 300°C to provide a self-adhesive, elec- 
trically insulating tape having thereon a dense 

35 white guide line which could not be removed 
or smudged by rubbing with the finger. 

WHAT WE CLAIM IS: — 

1. A process for preparing a silicone rub- 
ber having therein one or more visible sym- 
40 bols, patterns or other marks which com- 
prises (1) applying to a shaped silicone rub- 
ber stock a pigmented, heat - vulcanisable 
composition comprising (a) 100 parts by- 
weight of a diorganopolysiloxane having a 



viscosity of at least 5000 cS at 25 -C and in 45 
which the organic radicals are selected from 
methyl, ethyl, vinyl, phenyl and trirluorc- 
propyl radicals, at least 50 -s of the total 
organic radicals being methyl or ethyl radicals, 
and ;b; from 10 to" 230 parts by weight of 50 
a benzene-soluble resin co-polymer of SiO_. 
units and R^.SiO, 3 units wherein each R is 
a methyl, ethyl, propyl, vinyl, phenyl or tri- 
fluoropropyl radical and in which copolymer 
the ratio of R t $iO„.- to SiO. units is from 55 
0.5 to 1 to 0.9 to 1, and (2) thereafter 
heating the shaped silicone rubber stock and 
applied composition to effect at least partial 
vulcanisation of the stock and of the applied 
composition. 60 

2. A process as claimed in Claim 1 wherein 
the diorganopolysiloxane (V is a dimcthyl- 
polvsiloxane bavins a viscositv in excess of 
10** cS at 25 C C. 

3. A process as claimed in Claim 1 or 65 
Claim 2 wherein R represents the methyl 
radical. 

4. A process as claimed in any one of 
the preceding claims wherein the pigment 
content of the heat vulcanisable composition 70 
is from 5 to 350 parts by weight for every 
100 parts by weight of the diorganopoly- 
siloxane. 

5. A process as claimed in any one of the 
preceding claims wherein the pigment is 75 
titanium dioxide. 

6. A process as claimed in any one of the 
preceding claims wherein the heat vulcanis- 
able composition is applied to the shaped 
elastomer-forming stock as a solution or dis- 80 
persion in an organic solvent. 

7. A process as claimed in Claim 1 sub- 
stantially as described with reference to the 
Example. 

S. A silicone rubber whenever obtained by 85 
the process claimed in any one of the pre- 
ceding claims. 

Agent for the Applicants 

W. J. WALBEOFF 
Chartered Patent Agent 
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